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(57) Abstract: It is possible to 
realize a high-quality multi-cast in 
a radio communication performing 
re-transmission. A communication 
system includes: program distribution 
means (100) for distributing a program 
by multi-cast; a first communication 
path (Yl) for transmitting a program 
distributed from the program distribution 
means (100); first communication means 
(102a, 102b); user terminals (105a to 
105h);and a second communication path 
(103) as a communication path between 
the first communication means (102a, 
102b) and the user terminals and as a 
radio communication path having frame 
re-transmission processing. The program 
distribution means (100) distributes 
a program to the first communication 
path (Yl) by multi-cast. The first 
communication means (102a, 102b) 
selects a multi-cast frame of the program 
requested by the user terminals (105a to 
105h) from the first communication path 
(Yl), converts it into a uni-cast frame, 
and transmits it to the user terminals 
(105a to 105h). 
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fP^_h, gSX^a, b, c, d, e, f, g, hSroJtTV^o AP102fST>£o&5l 
(DSTAKM^LTMff Srtr 1217^401^02, AP102a^L 
T\ STA104^2o(a, b) O^J^IBftLTV >£ 0 AP102bte, 0»R{£APlO2a£i2BiJ 

[0064] #*&Kft#£fcioofci, H6^*3{t^tr^f— ^lomtt^t" 5o 

**d\ te^/V^-^-r^h-Cti, Mffzfc^ACK^U— A^iMoTOkWcfe, 
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[0067] ^flqftfcht, mnc^ti^Di^ mmm #®iooa>e>£f— <omm &ioi*m 

224.0.1. l^fflU #*aA2{i-^/^df-r^hfflIPTKl/^224.0.1.2^fflb, #,$&A 
3te^/V^^;*hffiIPTK^224.0.1.3£H£fflU #*iA4^^/V^-^ J r^hfflIPT 
HV^224.0.1.4^ffli-?> o /^*d\ ^/V^-^^hmiPTV^^ltfc, ^/V^^h 

[0068] M~<Dm{t S&^^LAN-e^^o l>to<D#M£1§i^STA^|l?)R#^Ba{f 

^(DIP^Ste^^-r^h^TV \ MAC WW^— ^-^hmiB^n^tizx^ 
[0069] &4o, #!J-e£>»9, ^jyhr7— ^ji^*5VN-Cfi. ^/V^-Y^hffilPTKl/ 

[0070] AP^^STA^(DMff f-^v^TMACWir-e-^/v^df-^bMff bfcJb 

(cl»|l|3(DTK^l(1903)^/V^^hffiMACTK^^fflV^ o &:Jo N T-^/V 
^^r^hfflMACTKl/^J , -^/^^-Y^hffilPTKV^^^^^^tt^MACT 

[0071] a--if«^105«^-— r^m«^M«#m^rSiRL, ^^(OMff ^104^ 

if S^105bf»£lA2, if S^105c«#mA3^rjl^-r^)^!j^|l|^L-CV ^ Q 
oi£<9, |E|7t^b^:M^^Mff ^104^^a-T^)4o(Z)^--if^l05«, » 

m-e«3{i(D#m^$Rb-cv >5 0 

[0072] ^-^-if^(D#mo^«H^(Diiff ^104a^LT, IGMPSrfflV^T, 
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*&A1, A2, A3)^^(Dilft^l04a^fe^i-§o o*9, Y2^kt3#Jjfi.#<£>* 

■So 

[0073] JWW^m, m~<Dmis ^I£l04a^ ©Mff &&101_htf\ ^/V^-^hffl 
IPTKW^224.0. A (#!RAlK ^/V^^hfflIPTKV^224.0.1.2 
£HA2) x S.U?^7V^=¥^hfflIPTFV^224.0.1.3 (#MRA3) (D~7\y — 
ft ^KMa-HS^-rSo -<£>&3\ IPTKW^^tt-hfB-^/^^r^hffllPTK^^ 

^ffli-^<D-e^<, ^^-r^hffliPTKi/^ftffii-^o fg—<DM&¥8L 

102a^f*133.181.127.200Sr5^fS5nTKW^LT, H^Offlft #Sl04at£kt 
133.181.127.201^ff{lijTK^i:L-C^-^-Y^halff ^T5o ^<£>B#, MAC7KW 
^(DTKW^l (03CO19O3) ^J3\ F!lx.(i00:80:45:0F:03:00#(Dn.-dr Jr ^|>^MA 
CTK^Sr-Kffli-So H^<^afi^^l04a(DMACTKl/^^^tei:i-^o 

[0074] £*UZlJ;tK MACTK^iCjoV^-C^II^^Mff ^^104bf*i#^(D7U— i^^ 

*fc, H^(DafifS^lO4blcl«133.181.127.202(DIPTKW^^S>J'9 

2<D|j§J|jg^#ML-CV^\ ^-(Dilif^l04b«H^(Dilff^l04a^(De 

[0075] ^L^LT, H^CDiiff ^102a^, 3--«^105f, $o£X$^-— lfS&10 
5h— #|BA2^^-t-^^^«, ^^Oiim^l04b(^SiJ(9Sg^fcIPTHV^ 
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o fc*5, ffiO#m^oV^|ig#-e&5o ^-<DafifS^104a > 

STA^fctiAPCOMACTHV^. 1~&;b*>, iffe^^CDMACTKV^^ffl 

[0076] JgZlOilff ^I£l04ate, #|MA1^— iBB^a^U^— ifi^d^iffci^U 
#ffiA2^-Hf^b^fe^b, #»A3^-ifS^c^^i-§ 0 
d^Y3, Y4, Y5, Y6-e«l#|a^»^— ^^^$^ o -(DB#, St^/V^-V 

;*hffllPTK^«#L-Ob£i^U ^^i^hJllPTKi^^£fflL-ObJ;i\ 
[0077] o*«9. ^^lfe(D^(D^-e^, tf^i^— /nOO^^H-(Dilff S&^Ji. IP 

^ f§^<DMff^J£l04^^— «^105— fi^-fb^ip^ffli-^^^}*^ 

[0078] M~<Dmm^mo2 a frbMr.(Dmm^mo4b^<Dmmfe. M~<Dmm ^mo 

2a^«133.181.127.200^{f5cTK^i:UT, H^CDiift 3M£l04a^te 
133.181.127.202^ff {lijTKV^irbT^-^-Y^hilff ^f5o MACWt 
(DMACTPV^^-- ^-Y^hfflMACTKW^^i-^o i~ft:b*^ #*&A1, A2, A4 
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[0079] m8ittm$&w<D%mmvt%<D— m&^irmxfoZo msKm^xn-m^cDmm 

#*£Al^^^i-§ 0 H^<Diift^l£l04ate, #*aS^200O^ff 

ii ft #s 1 02 ^^-l-cigmp^^2 i o-e#*&A i (Diaft £r^-r 5 0 

[0081] JfcfcJ.— ifC*105b^#m^201^*5V>T, ||-(Dilff ¥^104a^#LT, 
#*&A2^^i-§ 0 ||-(Z)ilif ^104a«, #mS^201(D^f^(t, H^<^ 
iiif ^Wt 102 ^bTIGMP^^2 1 1 Xm&A2(Dmt &^>kirZ> 0 

[0082] £^>^ a— if^^l05c«#m^5j<202^*DV>T, H^Oiiff ^^104a^*J-L 
#mA3^^^-T5 0 ||-(DMff ^104a«, #ffi.^sfc202(D§;{f Sr^tt, H 

[0083] ifS^105d»#,|a®5}<203^*5V>-C, H^cDilff ^^104a^L 

T, mSJs.l^Mi-^)o M^Mit ^I£l04ate, #!a^203<D^t£St1\ J|§ 
— OM{1^102^LTIGMP^^213-e#,mAl(DlEff^^i-So 

[0084] IGMP^5^-C#|1A1. A2. A3(DlEff (Dilff ¥l£l02ate 

, II^OMff^lOlJifaP^/V^^h^S^tvTV^^TO^m^l/— A(D 

tp^fb, MAI, A2, A3CO^U—M,(D^m^X^r.COmit^^l04alZ.mt 

-t% 0 ~n&m8K$3\<^xmmirz> 0 m-<Dmm ^io2a«\ m-<vmm s&ioi_h 

-e^7V^^hffiIPTHV^224.0.1.1-e^^$^TV^#|a^lx— i»220(#j|eAl 
)Sr®t#U #*aiSff 230-C\ ^f^TKl^l33.181. 127.200, ^fa#JTKW> 
133.181.127.201(D^^^h^U— ^(MACTKl/^^-^-r^hfflMACTKV 
*^ffl)£LT, ^-(Dififf ^102a^^^-(^iift^l04a^Mi-^ o # 

IMiii, ^--if^i05a*5J:tJ«i05d^OT^MU-Cv^^)-e. Jg-cDiaft^ 

^l04a^^tLfc^W-^^1SSLT,#miS{f240-e^--if^l05a^#|§. 

ismu msMm24ix^-—^mMi05d^msMmir^ o 

[0085] H^(DMff ^102a«H^(DMff J^lOlii^/V^^r^hffllPTKl/ 

^224.0. 1.2-efe^$tl,-rv>§#m^l/— -^221 (#;jfiA2)^#U #|affiff 231 
"C\ ^lff7cTKW^133. 181. 127.200, ^ff #jTHV^133.181.127.201O^-^^h 
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£#HL-Cl^<D-C\ ^^(Diiff ^104afi, #miaft242-e^-if^l05b^ 

#ia@aft (A2)i-§ 0 

[0086] mm^. (DMit ^I£l02ate. 0— (DMff S&lOlii^^/V^^hffllPTK 
V^224.0.1.3-e{s^tL"CV^#*i.71/— i=s222(#|RA3)^i#U ##lIEfl232 
~C\ ^ff5uTHV^133. 181. 127.200, g:ff jliJTKV^133.181.127.201(Z)^-^-Y^h 
71/- ^(MACTKV^t^-^df-^hfflMACTKW^^ffl) £UT, fg^OMfl^ 
^102^^H^(Diift^l04a^^i-§o #iaA3», a.— if«S*105c^W 
Sr*MUTV^5©-e, 0— ©iim #^104a«, #miBff 243^— if«*105b^ 
#*aiSff (A3)-T§ 0 

[0087] 0^«9, ||— <Diiff^l£l02a^ ^— (Dilff ^101^^^^(Diiff ^^104a^ 

^ai-§^-if^i05a-d^|g^#Mi-§#m<D7^-A^mi-Sfe^ N 

[0088] &3o, g|8^*5V^T{*, a— if^^l05a-d(D#IM^200-203^B#rBlW^J5 

[0089] fg— (DMff {^101^tL^##m<^7U— i^<&1*DkH8^U-~J;5^ 

#mAl, A2, A3©71/- A^^^«95M$tvC^$^^(t-C^<, 

, jg-<Dii{f #i£io2a^3o^-a3\ @aff-r^#m<^7w-^^m-r^fe^ 
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&te$5r.<Dmia^®Ll04afi*bn— ^ilff¥^102a^(DIGMP^«l[HlL^4T 

[0091] 3Tf a— if^^l05att#^M^300^*5V>T, H^Oiiff #J£l04a^*j-LT, 

ilfi^ 1 0 2 td*j-L-CIGMP^5fc3 1 0-^#»A 1 (DlSff ^^i~^ 0 
[0092] ^{^— «^105b^i#m^^301^*DV^T, ff§^(Diiff ^I£l04a^*j-LT, 
#mA2^g^i-§ 0 H^cDilff ^104att, #|&®3£301<D^ff £r^ij\ II^O 
iift^l02^ML-CIGMP^5j<311-e##lA2(Dgaff^^5i<-r6o 
[0093] $£>^ ^.-if^l05c^#m^^302^*5V>-C, Ji^iilf 3Ni:104a^*j-L 

—(Dmit ^^io2^^-LTiGMP^^3i2-e#iaA3(Dieff &m>kirz> 0 

[0094] ifS^105df»^M^303^*5V>T, H^Oiiff ^104a^*fb 

T\ #|aAl^^« 0 ^-e^ZKDiiff ^104a», is^##M^3oo-e^-— 
if«^105a^^#mAl®M^^ft#tt, Jf^<DiI{f ^J£102^*J-L-C, #»A 
l(DIGMP^^^^fbTV^(D^\ #S#|aAl(DIGMPS^^f5-^^b^V\ 
o*^#mg^303{^^(DMff^^l04a^^— if^^i05d^#^Al^r#|a 

[0095] #mE^32O«ft©«yffltt08i:|3IC-C*>5o 1~&:b^#MBB{i320}2#Ji&SBfi 
220^ S«IE§ 330tt#mEffi 230^ MIEff 340{iMISff 2 
40f31*B^U #mEff 341 fct#*&Eff 241^*8 111 U #*&Eff 321fct#mEff 22 

ltefBMsu #mEfS33i«#mEfS23i^+B^L, #msaft 342^#msaff 242 
m*b^u #miaft 322«miaft 222^*1 m§u #miafi 332«#msaff 232 
^ ^ u #miaft 343«#miaft 243^+B m i-s„ 
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[0096] sfrivws, ms.m^303\zMi^xiGMPm^-±nt>nfj:^<>fc^, 

(Daff^l04af^— ifS*105d^^-— if^l05a^|HC<#,mAl^M^b 
TV^^^^ffigL-CV^(D-C\ fg^<Diiff^|£l04ate##Mff 341^1^ # 

[0097] 0i4tt^— ©iim#Sort§R*^ms:ia-efcSo EI^m&vvc, M-<vmm 

^ioi^xximr.(Dmmm^m7^xxfmi2K^i,±h(Dtm^h^o soooteig 
—(Dmm$&4^?7^—x-?&v), $:mifc<Dj&M~en4— y-^yh (r) <d^^-7^.— 
xt&m&ftyg Vt$x&z> 0 8001 n.m~<Dm\t wi/^^—^x&^-MM^-m 

X^W^M^n^lEEE802AlKmU^tcmB4>^^—^'Ch^ o 8002«:CPU 

-efc& 0 8003^^ey-e^ o 8oo4^_hfB««^r B i(D^— ^0^19^19^5^^ 
[0098] m—(Dmm^4^y^.— ^8ooou4— f-^yb(R) m<D$imn&&®im»imx 

-CfeSo &S*HiIfI <£WTO p B pfi«^S^Ma^T5o CPU8002*5j;W^y800 
[0099] ;**^«tf##<5tt3<©tt, ^y8003^^$tbCPU8002-eM$^y^h 

^oiT§R^-efe6o ^wijih:^— ©a^isss^^— ©a^i^r^^ai— ^sooo 

Sr^LTi^5*#ia©7^— ASr^ff U - 0-^y8OO3^fe^Lfc#^, _LfE~e 

n oafa s^v*^— ^soo 1 ^ltb n oaft & 103 raft -rz> 0 

[0100] /^*d, #»(D^^^T5lGMP(DMa^CPU8002^^5^iGMPMa^y^h , > 
iTit IGMPvl (RFC 1112), IGMPv2 (RFC 2236) „ IGMPv3 (RFC 337 
6) KmUirZ>h<DX*&Z) 0 

[oioi] Mff ^^5fe^MACTKw^^#i-§^ffl», — ra^MIMff xhn t> 
[0102] ^_hmPJLfcJ:5^, S«a^fft>n§4iMff ^^-^r-^bMff i-sr 
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[0103] «b<D^ffl^<£«9, IS^^yp:^^§-^-ei^gX*^(D^ij^^Brtg^ 

[0104] ^*d\ ^ii(D?f^-e{»ia(D^5j<(aGMP^fflLfc^, ^-f L^rtn-PSfe-f 
[0105] ^5b\ AP^/v-^fg^#^§-^^^-t?«^<, ^y^^t^fctt^i-^AP 
[0106] iktc ^Hifeo^n-cii, ^M7— ^jg^ojx^MACw^ro^u— a©^^ 

^r^h^l/— A^^#i~§^S^V\ ^llx.^. *yH7— ^«-efi, ^vk^dr-^h 
[0107] (^*(D^H2) 

v n *c n #miaff ^100, n— (Diift s&ioi, ^— <Diift^io2»g|7t^ic-e 

BH2^*DV^-C^IH7^^M^ i 9, a— ifS*605^4ffi^o^— iy 3 ^(STA) 

2 a b^~^i®M605 a -hmmmMmmm%fty o 

[0108] mi3^ig^K(Z)Ma^^(D— F!l^i~El-efc§o j^t, mi2;&tMiii3£ffl 

[0109] m—V>Mt ^102a«, H^OMff S§101_h-e^7V^-Y^hffiIPTHV^ 

224.0.1. i-e^^^b-cvN§# / miaff7oo(##Ai)^#b, #,mieft 701-e, m 
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fl tuTFV^133.181. 127.200, ^fg {|lJTKV^133.181.127.210O^.^^^W— 
A^UT^-— if«^105a^#mEft Sr=ff 5» #tf.^ftMU #|B.ISff 702-C 

, ^f#jTKl/^133.181.127.213(D^^^^h^^— AiLt^- if^^l05d^# 

133.181. 127.215(D^=^^h71/—A^LT^—if«^105f^#^agafS?rfT5o 
[0110] Jfci^ #l£l02ate, m-^iim^l01±-e^/^dr^hfflIPTHV 

^224.0. 1.2~efc^£*l/Cl ^MJBff 704 (#*&A2) £r$t#U ##J.BEff 705^\ 
^S7GTKW^133. 181. 127.200, SfllMTKl^l33.181.127.211<^^^-Y^K7W 

"C. ^ff#jTKW^133.181.127.217(D^-dr Jr ^^ix— i^^bT^-— ifS^105h^ 

[om] M—coMis ^l£l02ate, ^— cDiiff S&ioiJi-e-^/^^^hffiiPTK^ 

^224.0. 1.3-ef5M$tL-CV ^#m@Efg707 (#,$&A3) £^#U #|agBft708-C\ 
^f7cTKW^133. 181. 127.200. Sff {UTKl^l33.181. 127.2120^-^^^1/ 

-AirLT^--if«^105c^#|aiBff^T5o 
[0112] Jfcte, H^Ojlff #J§£l02ate, 0^ CDSff j^l01_hT^/V^dr^hfflIPTKl/ 
^224.0. 1.4-t?^$fbTV>§#|a@Bff 709 (#mA4) £Jfc#U #|J.BBft 710T\ 
j£ft7cTKW^133. 181. 127.200, Sff #jTK^133.181.127.214(D^-^-Y^h^l/ 

-^^bT^--«^io5etz:#iaiaff ^t5 0 #msr«$ib, #»gaft 712 

-C, Sff#jTK^133.181.127.216(D^=^-r^h71/— ^^L-C^.— ifi^^l05gtC 
[0113] i», #,m@aff 713*5j;t/#miaff 714^^b/cJ:5^, H— <Z>iWf ^I£l02ate 

[0114] &3o, ^.com, mM<DMMitmm^MACU4^?<D%im-T:MACT}?u^z.h^-~ 
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[0115] ±m<Dm&<DM—<DMin^mio2<D%mfe, mfo&mmi-zmi&m^xwm 

[oii6] ^±Mmuz.mmz.&v)^ i/^^fot^x^/v^*^h<Dm&&&mm>"iifeb 

[oii7] mi3^*5v^. #miaft (D)mmt-mxm, ^y^rmzm^^xmrnm 
m^m^^mxm, mi3^<Dfcmmmxh^mw<Dmmfrb$mir% 

[0118] *fc. ;fc^giSo^i|-e^ ^5/hr7— ^jg^o^t^MACW-ro^l/— M,(Dm^^- 
3c^b7U—J*lc^$:ir% ; &^fefj:\\ #|xJS, ^M7— ^g-ete, ^vv-^i^h 

mfrh$mi-&h(Dx \ 

[01 19] (^Ji(D^||3) 

■So 

[0120] Aft^kite:, ilHafa KP^-Cte, ^^(DiPTK^^^/v^^-r^hffliPTK^ 

[0121] ^mfeo^trett, m7^m^^xmmvtcmm(Djfmi. mi2^m^^xmm^tc 
mm(DKm2(DmjjKmfc»jmxfo% 0 iprKw^^it^iii^Dk 

[0122] £1\ ll|7(D^^A«^^$^J:5(-, a— if^i05a*5J:^-if^io 
5dnmSJ^KDUM^Ml,X\^(DX\ H^(Diiff^l02a«IPTK^t-^V 
^^bfflIPTK^224.0.1.1^(£fflU MACTK^cDTK^l^^^^Mff 
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5b«#mA2(DMi^#MbTV ^(DX\ IPTKWM^Vl^^-^WlIPTKw;* 
224.0. 1 .2 (#j|RA2) U MACTKl/^<^TK^ 1 iCB^COMit 104a<D 

MACTK^^^b-C^-^dr-r^hiiff ^T5o ££>fc, if ^105cte#,mA 
3(D|TO^r#ML-CV^(^-C\ IPTKV^^/V^-dr^hffiIPTK^224.0.1.3 (# 
I1A3) ^KfflU MACTK^OTKW^l COilff ¥^104aC0MACTK^ 

[0123] fg^<Diiff ^104a«o^T, MACWt©MfflT1i g #^g(D^W— ^^IJKf 
_h{iWfC$)^5/b!7- tm&^iMKWrtl^ ^yhU—^MX^ IPT 
K^tt-^/V^^r^hffilPTK^^^^^^^^ttS^-e, H^<Dilff^l£l04 
a^ib^-if^^fc^ailP^/V^ 
<fe>'5o 

[0124] ^*3^(Z)B#, II— <£>3i{f 3M§:l04b-m, ^ff ^^T^fc^W— ^(DIPTK^^ 
/V^-^ hffl 1?S)«9 , FfJx. if Sffi^cl 05f fl^JRSrJjfrMLTV >5#jffiAl 
^•^r J f^hfflIPTKW^224.0.1.1(Z)^V— A^^ni-^^ N MACTPVT;^ g # 

[0125] ^mMcDftZM<Dm— <DMin ^I£l02a{^ HJfe<©^«8i*3«J;t^2-Ciai4S:fflv>T 
[0126] J^_h(DJ;5^, *yH7— ^Jgo&SUD&JJfcC &tH»ff KW^t*S3l*M&fT 

[0127] MlMff Kr 3 m^^a^*5VNT^^/^^^hffllPTK^^^(D« 
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[0128] JfcjS, |E|12(D*^-e«, Jg— (Diiff ^m02afrhfe&^-— if S^te^-^ 

[0129] *fc, ^^fi^ii^ii^ ®i5^$^«^^*5v>-c, mm$&Yu>mm 

[0130] /^*d\ H^<Diift^l£l04a<Dft^<9^ 015^£tv5 -f— lM^>b(R) 
^^*°-h^-o-efcSH^(DMff^l04x^v^i:L-C^J;v\ :kd*§^(j: 

•Y^b-e^ff-r^o £fbf^ Mff S&Y4(^)-e«^-^dr^hfflMACTHV^^ffl 
LT^^^h-«{fi-5 0 ^LT, Mff ^Y5(^)-e»^/V^df-^hfflMAC 

[0131] ^tlx.fi. a.— «Uci05xte, #|aAi<z?w^#M-rtL«\ #MaAi^^u 

224.0. 1 . 1 &flzm MACTKV^^TKV^ 1 ^|£^(Diif§^l£ 104x<Z>MACTR 
[0132] ^LT, m-<^iiff 3M§:104xte, #*lAl£^fr:7W-i^Jg-<Dia{t^i£l02 

[0133] i~3fc*?*> % ^ZKDjfiff ^104x«, ^Jfe<D^l*Dit^2-eHl4^fflV>TfA0j!b 
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mmmmmm(Dmm^m^w^^^^hmipr^^\z.Mvxwmm(Dm 

Xfc>& 0 

[0134] tjt$o, B|15(^^§^h!7— mi6\^^n^XDK, 

ft ^104xO^»iJ(D^ p 4—^yh (R) StfhLT, /w— :/yyS^ ^ 

^<D^— ^Ml05xK^/v^^xhxm&Al&m<nirZ>bVXh£^\ 

Eft £tK <£>ilff ¥Sl04x^*5V>-C, ^^^^hxmfco^yhy— 
[0135] ^5b\ g|16^*5V^», ^--ifS^lOSx^vyhTj^-^^xoex^fg:^^ 

[0136] miQX\t, x-'—FffiMte, lf?<Dfr&m&\SO/^Z>&* ^yhV—?m^l06 

x^a:m§v^^(D^^(D^hr7-^^i-»^-«*^^^^^ 
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